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Abstract

Structure and symmetry play important roles in shaping electronic properties of periodic
solids. Recently, it has been shown that the presence of crystalline symmetries leads to new
phases of matter dubbed topological crystalline insulators [1], which possess metallic
surface states protected by symmetry, with unique and tunable electronic properties. In this
talk, | will describe the general concept and theoretical description of topological crystalline
insulators, and our theoretical prediction of the material realization of this new phase in the
SnTe class of IV-VI semiconductors [2]. The distinct surface states of topological crystalline
insulators have now been experimentally observed in SnTe, PbSnSe and PbSnTe.

The protection of surface states against disorder has motivated a re-examination of
metal-insulator transition in the two-dimensional symplectic class. | will describe a new field
theory for Anderson transition [3], in which topological defects drive localization and the
sigh of defect fugacity determines the Z2 topological class. Implications for Anderson
transitions in other symmetry class will be discussed.
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